Wheat (Triticum aestivum L.) is the leading food crop in the world. It ranks first among the main four crops namely: rice, maize and barley. It occupies about 30% of the world cropping area (FAO, 2016). In Egypt, wheat is considered one of the more strategic grain crops. The cultivated area of wheat reached about 3.1 million faddan in 2015-2016 giving 8.2 million tons of grain, with a national average of about 18.1 ardab/fad. However, the local consumption in the same year surpassed 14-15 million tons. Every year, Egypt imports about 55% of its wheat consumption to face the great needs of the high population increment , hectoliter, density, root length, and protein percentage in both seasons. Gemmeiza 11 superior the other cultivars for both of grain and straw yield and for EC in 2015/16 and for shoot length in both seasons. Giza 168 recorded the highest values for density in both seasons. Increases in nitrogen fertilizer increased significantly number of days to heading and maturity, plant height, spikes/m 2 , grain/spike, grain and straw yield, while decreased 1000 grain weight. There were significant differences among N levels treatments regarding EC, hectoliter weight, density, root length, shoot length, dry weight and protein percentage in both seasons. Application of 100 kg N/fad resulted in higher values than other treatments for all traits except EC in both seasons were decreased.
Introduction
Wheat (Triticum aestivum L.) is the leading food crop in the world. It ranks first among the main four crops namely: rice, maize and barley. It occupies about 30% of the world cropping area (FAO, 2016) . In Egypt, wheat is considered one of the more strategic grain crops. The cultivated area of wheat reached about 3.1 million faddan in 2015-2016 giving 8.2 million tons of grain, with a national average of about 18.1 ardab/fad. However, the local consumption in the same year surpassed 14-15 million tons. Every year, Egypt imports about 55% of its wheat consumption to face the great needs of the high population increment T HIS STUDY quantified the optimum doses of nitrogen (N) fertilizers for wheat (Triticum aestivum L.). A field experiments were conducted in 2014/2015 and 2015/2016 seasons in a farm of the Faculty of Agriculture at Kafrelsheikh University. This study was laid out in a split plot design with three replications in RCBD. Wheat cultivars, Gemmeiza 11, Giza 171, Giza 168 and Sakha 94 were allocated in the main plots. Six different doses of nitrogen, i.e. 0, 25, 50, 75, 100 and 125 kg N/fad were used. The studied characters were agronomic and seeds technology traits. The results indicated that significant differences among the studied wheat cultivars in all agronomic studied and seeds technology were observed. Sakha 94 recorded the highest number of days to heading and maturity, plant height and Gemmeiza 11 recorded the highest values in number of spikes/m 2 in both seasons. Sakha 94 and Gemmeiza 11 recordedand the shortage of production. Therefore, a great attention should be paid to overcome or minimize the gap between wheat production and consumption, thus increasing production per unit area appears to be the main objective of reducing the wheat gap. Increasing wheat yield per unit area could be attained by cultivating high-yielding cultivars and implement recommended cultural practices. Nitrogen fertilization had a vital role to increment yield component and yield attributes in various crops, especially wheat. Concerning the effect of nitrogen fertilizer levels on wheat grain yield and its attributes, Ahmed et al. (2009) showed that, addition of nitrogen fertilizer up to Many researchers (Moayedi et al., 2010; Sharshar, 2010; El hag, 2011; El hag, 2012; Kahloom et al., 2012; Mushtaq et al., 2012; Singh & Singh, 2013; Omar et al., 2014; Kandil et al., 2016 and Hendawy, 2017) reported that day to maturity, maturity duration, grain filling rate, plant height, number of spike m -2 , number of grain spike -1 , 1000-grain weight, harvest index and grain yield were significantly affected by wheat genotypes
Materials and Methods

Field
experiments were conducted at Faculty of Agriculture-Kafrelsheikh University, during 2014 /2015 and 2015 /2016 seasons, to study the performance of four bread wheat cultivars (spring wheat) under different nitrogen fertilizer rates. The site is located at 30.94 North Latitude, 30.11 East Longitude with an elevation of about 6 m above sea level. Climatic elements of the area during the two growing seasons are presented in Table 1 . A split plot design with three replications in Randomize Complete Block Design (RCBD) was used. The main plots were assigned to cultivars (Table 2 ) and six nitrogen fertilizer rates, i.e 0, 25, 50, 75, 100 and 125 kg N/fad were allocated in the sub plots. Application of nitrogen fertilizer were two third in the first irrigation (25 days from sowing) and the other one third in the second irrigation (50 days from sowing). The name and pedigree of these genotypes are presented in Table 2 . No. Genotype Pedigree
Giza 171 SAKHA 93 / GEMMEIZA 9 S.6-1GZ-4GZ-1GZ-2GZ-0S.
Sakha 94 Opta/Rayon//Kauz CMBW90Y3180-OTOPM-3Y-010M-010Y-010Y-6M-OS
The preceding crop was rice (Oryza sativa, L) in both seasons
Composite soil sample was randomly collected from each site at the depths of 0 to 30 cm with 5 cm diameter auger before seed bed preparation in both seasons. These samples were analyzed for physical and chemical characteristics by following standard methods of analysis. Results of physical and chemical analysis in both seasons are shown in Table 3 . The experimental field was fertilized with 15.5 kg P 2 O 5 /fad in the form of calcium superphosphate (15.5 % P 2 O 5 ) during soil preparation. Seed rate was 350 seeds/m 2 of the four wheat cultivars were drilled in rows on flat land. Sowing was done on last week of November 26 and 30 in 2014 and 2015 seasons, respectively. Then, all plots were irrigated immediately. The sub-plot area was (6 rows x 20 cm apart x 3.5 m)= 4.2 m 2 and harvest area was (4 rows x 3.5 m) 2.8 m 2 .
Nitrogen fertilizer in the form of urea (46.5% N). Other practices were done as usual recommended package.
Studied traits
A-Agronomic traits: Days to heading, days to maturity, plant height (cm), number of spikes/m 2 , number of grain/spike, 1000-grain weight (g), grain yield (ardab/fad), straw yield (ton/fad) and harvest index (HI) were estimated at harvest time (5 may 2015 and 8 may 2016).
Quality traits
Seedling vigor and the electrical conductivity (EC) of leached from four replicates of 50 seed weight and soaked in 250 ml of distilled water for 24 h was measured in µ-mhos using conductivity meter, were carried out under optimum conditions according to the international rules (I.S. TA, 1993) . At the final count, ten of normal seedlings from each replicate were taken randomly to measure the shoot and radical length (cm). Then, the seedlings were dried in a hot air oven at 80 о C for 12 h to obtain the seedling dry weight, which was determined according to the procedures reported in the seed vigor testing handbook (A.O.S.A, 1986) . Relative density of seed was calculated according to Karmer & Twigg (1962) . The percentage of each of dry matter and protein was determined according to the procedures outlined in (A.O.A.C, 1990) .
Statistical analysis:
All data collected for the two seasons was subjected to analysis of variance and means of treatments were compared using Duncan Multiple Range Test (Duncan, 1955) . All statistical analyses were performed using analysis of variance technique by " MSTAT-C" (1990) computer software package.
Results and Discussion
Agronomic traits
Number of days to heading The results presented in Table 4 show that there are highly significant differences among wheat cultivars for number of days to heading in both seasons. Sakha 94 recorded the highest number of days to heading. The variation among cultivars might reflect partially their different genetic backgrounds and environmental condition. These results were agreement with Gab Alla (2007), EL-Hawary & Shahein (2015) , Omar et al. (2014) and Kandil et al. (2016) who recorded that there were variation among wheat genotypes due to interaction between genotypes and environmental condition. The effect of nitrogen fertilizer affected highly significantly on number of days to heading in 2014/15 and 2015/16 seasons. Application of 50, 75, 100 and 125 kg N/fad, recorded the highest number of days to heading without significant between them in 2014/15, and between 100 and 125 kg N/fad, in 2015/16 season. The availability of appropriate environmental conditions such as soil moisture, good nutrient conditions especially available when fertilization rate is recommended, and the resulting increase in the period of growth vegetative and increases the number of days from planting to maturity. This result is agreement with El Hag (2011), Abd EL-Hameed (2012), Hasina et al.,(2012) , Gheith et al. (2013) , Singh & Singh (2013) , Omar et al. (2014) and Kandil et al.(2016) who found that the increases in nitrogen fertilizer increased the vegetative period of wheat.
Interaction effect:
the interaction between wheat cultivars and nitrogen fertilizer not reach to significant effects in both seasons. Table 4 show that there were significant and highly significant differences among wheat cultivars for number of days to maturity in both seasons. Sakha 94 recorded the highest number of days to maturity and latest one in both seasons. Difference in maturity dates among wheat genotypes may be due to the genetic constitution, which seriously affected by environmental conditions; also for different responses to the length of days and accumulation temperature. Many researchers such as AbdelHameed (2012), Gheith et al. (2013) , Omar et al. (2014) , EL-Hawary & Shahein (2015) and Egypt. J. Agro. Vol. 39, No. 3 (2017) EFFECT OF DIFFERENT NITROGEN RATES ON PRODUCTIVITY... Hendawy (2017) found the different variation among wheat genotypes.
Number of days to physiological mature Results in
The effect of nitrogen fertilizer was highly significant on number of days to maturity in 2014/15 and 2015/16 seasons. Application of 100 and 125 kg N/fad, recorded the highest number of days to maturity without significant among them in 2014/15, and 2015/16 seasons. Increases of nitrogen levels increased the period of vegetative growth and ripening time due to available of nutrition. Haile & Nigussie-Dechassa (2013) , Noureldin et al. (2013) , Omar et al. (2014) , Kandil et al.(2016) and Hendawy (2017) reported that the increase of nitrogen fertilizer increased number of days to physiological maturity.
The interaction between wheat cultivars and nitrogen fertilizer for number of days to physiological maturity reach to highly significant effects in 2015/16 season only. Sakha 94 record the highest values for number of days to physiological maturity with application of 125 kg N/fad (Table 7) .
Plant height (cm)
The results presented in Table 4 showed that there were significant differences among wheat cultivars for plant height in 2014/15 and 2015/16 growing seasons. Sakha 94 record the tallest plant highest in both seasons, respectively. The differences between cultivars are often due to genetic makeup as well as the interaction between genetic makeup and environmental conditions. Also, the differences among cultivars due to variation of cell division rate of the stem especially in peduncle length. Mushtaq et al. (2012) , Gheith et al. (2013) , Singh & Singh (2013) , Omar et al. (2014) , EL-Hawary & Shahein (2015) , Omar et al. (2014) and Kandil et al. (2016) found significant variation among wheat cultivars.
Nitrogen fertilizer was highly significant effect on plant height in 2014/15 and 2015/16 seasons. Application of 50, 75, 100 and 125 kg N/fad in 2014/15 and 100 and 125 kg N/ fad, recorded the tallest wheat plant without significant difference between them. Increases of nitrogen levels increased the vegetative growth due to available of nutrition and photosynthesis, more of active enzyme and chlorophyll. Singh & Singh (2013) , Omar et al. (2014) , Kandil et al.(2016) and Hendawy (2017) were noticed that increases nitrogen fertilizer increased plant height due to rule of nitrogen on plant for cell division and elongation between inter nodes.
The interaction between wheat cultivars and nitrogen fertilizer was highly significant effects for plant height in 2015/16 season only. Sakha 94 recorded the tallest plant with fertilizer by125 kg N/fad (Table 7) Number of spikes/m 2 Regarded for wheat cultivars, Results presented in Table 5 show that there were highly significant differences effects among wheat cultivars for number of spikes/m 2 in both seasons. Gemmeiza 11 and Giza 171 recorded the highest number of spikes/m 2 in 2014/15 and 2015/16 seasons, respectively. Difference in number of spikes/m 2 among wheat genotypes may be due to the genetic constitution, which seriously affected by environmental conditions under normal irrigation and nitrogen fertilizer. Such results were found by Mushtaq et al. (2012) , Gheith et al. (2013) , Noureldin et al. (2013) , Haile & NigussieDechassa (2013) , Omar et al. (2014) , EL-Hawary & Shahein (2015) and Hendawy (2017) . Table 5 shows that number of spikes/m 2 was highly significant affected by The interaction between wheat cultivars and nitrogen fertilizer not reach to significant effects in both seasons.
Results in
Thousand grain weight (g)
The results presented in Table 5 showed highly significant differences among wheat cultivars for thousand grain weight in both seasons. Sakha 94 and Gemmeiza 11 recorded the highest thousand grain weight in 2014/15 and 2015/16 seasons. Thousand grain weight is the most important characteristic of variation between cultivars and varieties and feedback to genotype gene. These results are in harmony with those found by Sharshar (2010) , Abdel-Hameed (2012), Hasina et al. (2012) , Mushtaq et al. (2012) , Gheith et al. (2013) , Noureldin et al. (2013) , Omar et al. (2014) , EL-Hawary & Shahein (2015) and Hendawy (2017) . Data in Table 5 revealed that thousand grain weight was highly significant affected by nitrogen fertilizer in 2014/15 and 2015/16 seasons. Application lower nitrogen fertilizer (zero and 25 kg N/fad) in 2014/15 and (zero) in 2015/16 produced the highest values of grain weight. Increases of nitrogen levels decreased 1000 grain-weight due to increases nitrogen produced more tillers and more grain/spikes thus decreased thousand grain weight. These results agreement with Omar et al. (2014) and EL-Hawary & Shahein (2015) and Hendawy (2017) .
The interaction between wheat cultivars and nitrogen fertilizer did not reach to significant effects in both seasons.
Number of grain/spike
There were highly significant differences among wheat cultivars for number of grain/spike in 2015/16 season Table 5 . Sakha 94 recorded the highest number of grain/spike. Number of grain/ spike is one of the most important components of the yield after the number of spikes per unit area and these different from one to other cultivars depending on the genetic makeup. The interaction between wheat cultivars and nitrogen fertilizer were highly significant in 2015/16 season only. Sakha 94 recorded the highest number of grain/spike with application 125 kg N/fad (Table 7) .
Grain yield (ton/fad)
The results presented in Table 6 show a highly significant affect of wheat cultivars on grain yield in both seasons. Gemmeiza 11 and Giza and second seasons, respectively. The highest grain yield was due to yield component, i e, number of spikes/m 2 , grain/spike and thousand grain-weigh. Several researchers, Abdel-Hameed Kandil et al. (2016) and Hendawy (2017) reported that yield components were play important role effect for grain yield. The results presented in Table 6 revealed that nitrogen fertilizer influenced highly significant for grain yield during both seasons. Application The interaction between wheat cultivars and nitrogen fertilizer was highly significant in 2015/16 season. Results presented in Table  6 indicate that wheat cultivar Gemmeiza 11 produced the highest grain yield with application 125 kg N/fad (Table 7) .
Straw yield (ton/fad)
Results presented in Table 6 showed that straw yield was a highly significant affected by wheat cultivars in both seasons. Gemmeiza 11 and Giza 171 produced the highest straw yield in the first and second seasons. The highest straw yield was increases due to increase yield component specially, number of fertile tillers and plant height. Several researchers, Sharshar (2010) The results presented in Table 6 for straw yield reveal that nitrogen fertilizer influenced highly significant straw yield during both seasons. Application of 100 and 125 kg N/fad recorded the highest straw yield (5.900 and 6.372 ton/fad) in 2014/15 and 75, 100 and 125 kg N/fad, recorded the highest straw yield without significant differences among them in 2015/16 seasons.
Increase straw yield returns in the application of 100 and 125 kg N/fad as a result of the availability of soil moisture and thus the necessary nutrients for plants during the growing season to increase the yield components in addition to the increase in dry matter accumulated. These results are in agreement with those reported by Noureldin et al. (2013) , Singh & Singh (2013) , Omar et al. (2014) , EL-Hawary & Shahein (2015) , Kandil et al.(2016) and Hendawy (2017) .
The interaction between wheat cultivars and nitrogen fertilizer was significant and highly significant in 2014/15 and 2015/16 seasons, respectively.
Results presented in Table 7 indicated that wheat cultivar Sakha 94 and Giza 171 produced the highest straw yield under 125 kg N/fad (Table7 ). 
Harvest index (%)
The results in Table 6 for harvest index indicated that there were highly significant deference's among wheat cultivars in 2015/16 season.
The maximum harvest index was recorded by Giza 168 (37.4) in 2015/16 season. These differences among wheat cultivars due to variation ratio of grain yield and biological yield of cultivars. These results are harmony with those reported by Moayedi et al. (2010) , El Hag (2011), Omar et al. (2014) , EL-Hawary & Shahein (2015) , El Hag (2016) and Hendawy (2017) . The interaction effect between wheat cultivars and nitrogen fertilizer were insignificant on harvest index in both seasons.
Quality traits EC
The results in Table 8 for EC indicated that there were highly significant and significant deference's among wheat cultivars in both seasons, respectively. The maximum EC was recorded by Sakha 94, Giza 168 and Gemmeiza 11 (10.62, 10.48 and 10.35) in 2014/15 and Gemmeiza 11 (11.25) in 2015/16. These results are harmony with those reported by Hasina et al. (2012) and Hawary & Shahein (2015) . The interaction effect between wheat cultivars and nitrogen fertilizer were highly significant and significant on EC in both seasons, respectively. Giza 168 and Gemmeiza 11 were recorded the highest values (13.63 and 12.05) under lowest rate of fertilizer in 2014/15 and 2015/16 seasons, respectively (Table 9) .
Hectoliter
The results in Table 8 for hectoliter indicated that there were highly significant differences among wheat cultivars in both seasons. The maximum hectoliter (92.23 and 93.11) were recorded by Sakha 94, meanwhile Gemmeiza 11 recorded the lowest value (87.89 and 86.89) in both seasons, respectively. These results are in accordance with those obtained by Hasina et al. (2012) and Hawary & Shahein (2015) . Hasina et al. (2012) , Haile & Nigussise-Dechassa (2013) and Hawary & Shahein (2015) .
The interaction effect between wheat cultivars and nitrogen fertilizer were highly significant on hectoliter in both seasons. (Table 9 ).
Density
The results in Table 8 for density indicated that there were significant differences among wheat cultivars in both seasons. The maximum density was recorded by Giza 168 (1.25 and 1.263) in both seasons, respectively, meanwhile Gemmeiza 11 recorded the lowest values (1.186 and 1.138) in both seasons, respectively. These results are found by Hasina et al. (2012) and Hawary & Shahein (2015) .
Nitrogen fertilizer influenced significantly for density in the 2014/15 and 2015/16 seasons. Application 125 kg N/fad, recorded the highest value (1.38 and 1.37) of density in both seasons, respectively. These results are in agreement with those found by Ejaz et al. (2002) , Warreich et al. (2002) , Hasina et al. (2012) and Hawary & Shahein (2015) .
The interaction effect between wheat cultivars and nitrogen fertilizer was significantly affected on density in both seasons. Giza 168 was recorded the highest values (1.427 and 1.457) under application of 125 kg N/fad, in 2014/15 and 2015/16 seasons ( Table 9) .
Root length
The results in Table 10 for root length indicated that there were significantly deference's among wheat cultivars in both seasons. The maximum root length was recorded by Sakha 94 and Gemmeiza 11 (10.40 and 10.17) in 2014/15 and 2015/16 seasons, respectively. These results are agreement with those obtained by Hasina et al. (2012) and Hawary & Shahein (2015) . Ejaz et al. (2002) , Haile & Nigussise-Dechassa (2013) and Hawary & Shahein (2015) .
The interaction between wheat cultivars and nitrogen fertilizer were significantly for root length in both seasons. Sakha 94 and Gemmeiza 11 were recorded the highest values (12.11 and 11.40) under highest rate of fertilizer in 2014/15 and 2015/16 seasons, respectively (Table 11) .
Shoot length
The results in Table 10 for shoot length indicated that there were significantly differences among wheat cultivars in both seasons. The maximum shoot length were recorded by Gemmeiza 11 (11.40 and 11.48) in both seasons, respectively. These results are in accordance with those obtained by Hasina et al. (2012) and Hawary & Shahein (2015) .
Nitrogen fertilizer had highly significant effect for shoot length in the 2014/15 and 2015/16 seasons. Increases nitrogen fertilizer rate gradually increased shoot length. Application 125 kg N/fad, recorded the tallest root length (11.79 and 12.43) in both seasons, respectively. Similar results were obtained by Hasina et al. (2012) and Haile & Nigussise-Dechassa (2013) and Hawary & Shahein (2015) .
The interaction effect between wheat cultivars and nitrogen fertilizer were highly significant for shoot length in both seasons. Gemmeiza 11 was recorded the tallest shoot under highest rate of fertilizer (12.96 and 12.80) in both seasons, respectively (Table 11) .
Dry weight
The results in Table 10 indicated that there were significant deference's among wheat cultivars for dry weight in both seasons. The highest weight of dry weight (0.146 and 0.150) was recorded by Gemmeiza 11 in both seasons, respectively. These results are in harmony with those obtained by Hasina et al. (2012) and Hawary & Shahein (2015) . The interaction effect between wheat cultivars and nitrogen fertilizer were highly significant on dry weight in both seasons. Gemmeiza 11 was recorded the highest values under application of 125 kg N/fad, (0.168 and 0.175) in both seasons, respectively (Table 11) .
Protein %
The results in Table 10 indicated that protein percentage was highly significant differences among wheat cultivars in both seasons. The maximum protein % was recorded by Sakha 94 (10.7 and 10.4%) in both seasons, respectively. These results are in obtained with those obtained by Hasina et al. (2012) and Hawary & Shahein (2015) .
Nitrogen fertilizer influenced highly significant of protein % in the 2014/15 and 2015/16 seasons. Application 125 kg N/fad, recorded the highest values of protein % (11.4 and 11.4%) in both seasons, respectively. Similar were obtained by Warreich et al. (2002) , Hasina et al. (2012) , Haile & Nigussise-Dechassa (2013) and Hawary & Shahein (2015) .
The interaction effect between wheat cultivars and nitrogen fertilizer were highly significant on protein % in both seasons. Sakha 94 was recorded the highest values under application of 125 kg N/fad (12.5 and 11.60 in both seasons, respectively (Table 11) .
Conclusions
This study has demonstrated that yields and yield components of the four improved bread wheat cultivars Gemmeiza 11, Giza 171, Giza 168 and Sakha94. Gemmeiza 11 and Giza 171 surprise the other cultivars for yield and yield components. N application rates of 100 and 125 kg fad -1 were maximized significantly yield and yield components in both seasons, respectively, compared to the other lower nitrogen treatment. Therefore, Gemmeiza 11 and Giza 171, increase production of grain yield, straw yield, number of tillers/m -2 and number of grain/spike with application of N at 100 and 125 kg fed -1 . It may be concluded that planting Gemmeiza 11 and Giza 171 with application 100 kg N/fad could be considered for obtaining higher yield of wheat production. 
